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(57) [Abstract] 

[Problem] Manufacturing method of polymer electrolyte seco 
ndary battery whose it is possible to decrease void amount 
withthe externally mounted member and unit battery which 
among these is stored up considerably isoffered. 

[Means of Solution] Polymer electrolyte unit battery in metho 
d which produces polymer electrolyte secondary battery of 
structure which isstored up with outdoor film which has hot mel 
adhesion resin surface regarding, Opening desired interval to 
longitudinal direction of aforementioned film, itinstalls 
aforementioned unit battery of plural on hot melt adhesion 
resin surface of the 1st lengthwise film. In order hot melt 
adhesion resin surface of 2nd lengthwise film to cover 
aforementioned unit battery upper surface ofthe plural, to pile 
up, In order guide plate where thickness is thick equally to 
theaforementioned unit battery or barely on aforementioned 
2nd lengthwise film proximityto do in side wall which at least 
parallels to longitudinal direction of theaforementioned film of 
aforementioned unit battery, it arranges, Is heated passing 
aforementioned 2 lengthwise film between elastic roll of thepaii 
which heating and pressurizing doing 2 lengthwise film of 
aforementioned eachunit battery periphery, it designates that 
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[Claim(s)] 

[Claim 1] Laminates positive electrode layer which includes p. 
lymer which keeps active substance andthe nonaqueous 
electrolyte solution in current collector positive electrode which 
Regarding to method which produces polymer electrolyte 
secondary battery of structure whichstores up polymer 
electrolyte unit battery which has with negative electrode whicf 
laminates negative electrode layerwhich includes carbonaceous 
material which lithium ion intercalation and release is done and 
thesolid polymer electrolyte layer which includes polymer 
which keeps positive electrode layer of theaforementioned 
positive electrode and nonaqueous electrolyte solution which 
lies between between thenegative electrode layer of 
aforementioned negative electrode with externally mounted 
member in current collector, 

Step which opening desired interval to longitudinal direction of 
aforementionedfilm, installs aforementioned unit battery of 
plural on hot melt adhesion resin surface ofthe 1st lengthwise 
film, step which in order to cover aforementioned unit battery 
upper surface of theplural, repeats hot melt adhesion resin 
surface of 2nd lengthwise film. In order guide plate where 
thickness is thick equally to theaforementioned unit battery or 
barely on aforementioned 2nd lengthwise film proximityto do 
in side wall which at least parallels to longitudinal direction of 
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theaforementioned film of aforementioned each unit battery 
step whichit arranges respectively, repeats aforementioned 2 
lengthwise film mutuallywith bottom surface of aforementioned 
guide plate. Is heated passing 2 lengthwise film which put 
between unit battery of theaforementioned plural between 
between elastic roll of heat resistance of thepair which heating 
and pressunzing doing aforementioned 2 lengthwise film of 
theaforementioned each unit battery periphery, manufacturing 
method of polymer electrolyte secondary battery which 
designatesthat step which those hot melt adhesion resin surface 
hot seal is done is possessed asfeature. 

[Claim 2] Anyway one side of current collector which is used ■ 
or aforementionedpositive electrode and negative electrode or 
as for both, aforementioned nonaqueous electrolyte solution 
manufacturing method of thepolymer electrolyte secondary 
battery which is stated in Claim 1 which designates that it 
possessesthe structure which is circulation possible as feature. 

[Claim 3] Laminates positive electrode layer which includes p. 
lymer which keeps active substance andthe nonaqueous 
electrolyte solution in current collector positive electrode whici 
Regarding to method which produces polymer electrolyte 
secondary battery of structure whichstores up polymer 
electrolyte unit battery which has with negative electrode which 
laminates negative electrode layerwhich includes carbonaceous 
material which lithium ion intercalation and release is done and 
thesolid polymer electrolyte layer which includes polymer 
which keeps positive electrode layer of theaforementioned 
positive electrode and nonaqueous electrolyte solution which 
lies between between thenegative electrode layer of 
aforementioned negative electrode with externally mounted 
member in current collector. 

Step which opening desired interval to longitudinal direction of 
aforementionedfilm, installs aforementioned unit battery of 
plural on hot melt adhesion resin surface ofthe 1st lengthwise 
film, step which in order to contact side wall which at least 
parallelsto longitudinal direction of aforementioned film of 
aforementioned eachunit battery, installs spacer which consists 
of polymer resin where thicknessis thick equally to 
aforementioned unit banery or barely on theaforementioned 
lengthwise film respectively, step which in order to cover uppe 
surface of aforementionedunit battery and aforementioned 
spacer of plural, repeats hot melt adhesion resin surface ofthe 
2nd lengthwise film. Is heated passing unit battery of 
aforementioned plural and 2 lengthwise filmwhich put between 
spacer between between elastic roll of heat resistance ofthe pair 
which manufacturing method of polymer electrolyte secondary 
battery which designates that itpossesses step which putting 
between aforementioned spacer atleast, heating and pressurizinj 
doing, hot seal does aforementioned 2 lengthwise film of 
theaforementioned each unit battery periphery as feature. 
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[Claim 4] Anyway one side of current collector which is used ■ 
or aforementionedpositive electrode and negative electrode or 
as for both, aforementioned nonaqueous electrolyte solution 
manufacturing method of thepolymer electrolyte secondary 
battery which is stated in Claim 3 which designates that it 
possessesthe structure which is circulation possible as feature. 

[Claim 5] As for aforementioned spacer, manufacturing metho 
d of polymer electrolyte secondary battery which isstated in 
Claim 3 which designates that it consists of hot melt adhesion 
resin asfeature. 



[000 1 ] 



[0002] 



[0003] Z(D^5UZti3^!^. nrniZ. fJ^lS^—^T. 



[0 0 0 4] ^^^a^#f^m5, 296. siB-^B^sas 



description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is something 
regarding polymer electrolyte secondary battery which has 
solid polymer electrolyte layer. 

[0002] 

[Prior Art] Recently, attendant upon advancement of electroni 
c equipment, light weight , atthe same time energy densitj- is 
high with miniature, furthermoredevelopment of secondary 
battery where repetitive charge-discharge is possible is demand' 
As this kind of secondary battery, lithium secondary battery 
which possesses with positive electrode whichdesignates 
negative electrode and molybdenum , vanadium , titanium or 
niobium or other oxide ,the sulfide or selenide which designate 
lithium or lithium alloy as active substance as theactive 
substance is known. But, secondary battery- which has negative 
electrode which designates lithium or lithium alloy as theactive 
substance, when charge-discharge cycle is repeated, because 
dendrite of lithiumoccurs in negative electrode, is a problem 
that charge-discharge cycle lifetime is short. 

[0003] From this kind of thing, nonaqueous solvent secondary 
battery which uses electrolyte solution which consistsof 
nonaqueous solvent like electrolyte and ethylene carbonate anc 
propylene carbonate like LiPF6 making use of carbonaceous 
material which lithium ion like for example coke , graphite , 
the carbon fiber , resin pyrolysate and thermally decomposed 
carbon vapor intercalation and release is done, is proposed to 
the negative electrode. Because deterioration of negative 
electrode characteristic with dendrite deposition can be 
improved, the battery lifetime and safety it can improve 
aforementioned nonaqueous solvent secondary battery. 

[0004] Rechargeable lithium intercalation battery which posses 
ses hybrid polymer electrolyte where on one hand, flexibility 
isgranted by adding polymer to positive electrode , negative 
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electrode and electrolyte layer inthe U. S. Patent No 5 296 31 
8 specification , in other words polymer electrolyte seconda^ 
battery is disclosed. As for this kind of polymer electrolyte 
secondary battery, In current collector active substance 
intercalation and release it can do lithium ion in positive' 
electrode and current collector whichlaminate positive electrodi 
layer which includes polymer which keeps nonaqueous 
electrolyte solution andthis electrolyte solution carbonaceous 
material , It has unit battery of structure where solid polymer 
electrolyte layer which includes polymerwhich keeps 
nonaqueous electrolyte solution and this electrolyte solution 
with negative electrode which laminatesthe negative electrode 
layer which includes polymer which keeps nonaqueous 
electrolyte solution and thiselectrolyte solution lies between, it 
possesses structure which stores up this unit batleryinside 
externally mounted member. 

[0005] By way, aforementioned unit battery is stored up inside I 
heaforementioned externally mounted member, not yet sealed 
bag of flat where untilrecently, one edge is opened from hot 
melt adhesion film like for example polyethylene isproduced, 
aforementioned unit battery is inserted into not yet sealed bae, 
the aforementioned opening part hot seal is done and storing up 
theaforementioned unit battery in sealed bag (externally 
mounted member) is done. But, as for polymer electrohle 
secondary battery which is produced with this kind of 
methodbecause you cannot do sufficient outgassing in hot seal 
of insertion and the opening part of aforementioned unit 
battery to inside aforementioned not yetsealed bag to cause gap 
of high capacity in externally mounted member of bag 
andbetween unit battery, battery performance due to outflow of 
nonaqueous electrolyte solution from theaforementioned unit 
battery there was a problem which causes decrease. 

[0006] As for namely, polymer electrolyte secondar%- batter)- b 
ecause positive electrode layer , negative electrode'layer and 
solid polymer electrolyte layer which formthe aforementioned 
unit batten' at time of charge-discharge repeat expansion 
♦contraction, nonaqueous electrolyte solution which is kept 
among those from theaforementioned unit battery becomes 
exuding easy inside aforementionedextemally mounted membei 
Especially, when it possesses structure to which nonaqueous 
electrolyte solution at least oneof current collector of positive 
electrode and negative electrode which forms aforementioned 
unit battery forsupplying to unit battery of nonaqueous 
electrolyte solution which it mentions later like thepunched 
metal can circulate, it becomes exuding easy inside 
theaforementioned externally mounted member through 
current collector where nonaqueous electrolyte solution inside 
theaforementioned unit battery consists of aforementioned 
punched metal at timeof aforementioned charge-discharge. As 
for conventional polymer electrolyte seconda'ry battery gap of 
high capacity exists between theaforementioned extenially 
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mounted member and aforementioned unit battery, because 
actionwhere positive, electrode layer , negative electrode layer 
and solid polymer electrolyte layer which form 
aforementionedunit battery at time of charge-discharge of 
aforementioned secondary battery control theexpansion is 
mfenor, exuding of nonaqueous electrolyte solution from 
aforementionedunit battery occurs. In addition, exuding is 
nonaqueous electrolyte solution accumulates in 
aforementionedgap, in other words amount of nonaqueous 
electrolyte solution inside unit battery decreases. As a result 
there was a problem where battery capacity decreases suddenly 
withthe repetition of charge-discharge. 

[0007] 

[Problems to be Solved by the Invention] This invention is som 
ething which it tries to offer manufacturing method of polymer 
electrolyte secondary batterywhose it is possible to decrease 
void amount with externally mounted member and theunit 
battery which among these is stored up considerably. 

[0008] This invention is something which it tries to offer manu 
facturing method of polymer electrolyte secondary 
batterywhose it is possible to decrease void amount with 
externally mounted member whichpossesses spacer in 2 side . 
face which is parallel at least and theunit battery which among 
these is stored up considerably. 

[0009] 

[Means to Solve the Problems] Relates to this invention as for 
polymer electrolyte secondary battery which, Laminates 
positive electrode layer which includes polymer which keeps 
active substance andthe nonaqueous electrolyte solution in 
current collector positive electrode which, In current collector 
laminates negative electrode layer which includes carbonaceou; 
material which thelithium ion intercalation and release is done 
negative electrode which. Regarding to method which produces 
polymer electrolyte secondary battery of structure whichstores 
up polymer electrolyte unit battery which has with solid 
polymer electrolyte layer which includes polymerwhich keeps 
positive electrode layer of aforementioned positive electrode 
and nonaqueous electrolyte solution whichlies between betweer 
negative electrode layer of aforementioned negative electrode 
with theextemally mounted member, step which opening 
desired interval to longitudinal direction of theaforementioned 
film, installs aforementioned unit battery of pluralon hot melt 
adhesion resin surface of 1st lengthwise film, step which in 
order to cover aforementioned unit battery upper surface of 
theplural, repeats hot melt adhesion resin surface of 2nd 
lengthwise film. In order guide plate where thickness is thick 
equally to theaforementioned unit battery or barely on 
aforementioned 2nd lengthwise film proximityto do in side wall 
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which at least parallels to longitudinal direction of 
theaforementioned film of aforementioned each unit battery 
step whichit arranges respectively, repeats aforementioned 2 
lengthwise film mutuallywith bottom surface of aforementioned 
guide plate, unit battery of aforementioned plural is heated 
passing 2 lengthwise filmwhich put between between with 
aforementioned guide plate between theelastic roll of heat 
resistance of pair which heating and pressurizing doing 
theaforementioned 2 lengthwise film of aforementioned each 
unit battery periphery, it is somethingwhich designates that step 
which those hot melt adhesion resin surface hot seal is done 
ispossessed as feature. 

[0010] Relates to this invention as for another polymer electro 
lyte secondary battery which. Laminates positive electrode 
layer which includes polymer which keeps active substance 
andthe nonaqueous electrolyte solution in current collector 
positive electrode which, In current collector laminates 
negative electrode layer which includes carbonaceous material 
which thelithium ion intercalation and release is done negative 
electrode which. Regarding to method which produces polymer 
electrolyte secondary battery of structure whichstores up 
polymer electrolyte unit battery which has with solid pol>-mer 
electrolyte layer which includes polymerwhich keeps positive 
electrode layer of aforementioned positive electrode and 
nonaqueous electrolyte solution whichlies between between 
negative electrode layer of aforementioned negative electrode 
with theexternally mounted member, step which opening 
desired interval to longitudinal direction of theaforementioned 
film, installs aforementioned unit batter}' of pluralon hot melt 
adhesion resin surface of 1st lengthwise film, step which in 
order to contact side wall which at least parallelsto longitudinal 
direction of aforementioned film of aforementioned eachunit 
battery, installs spacer which consists of polymer resin where 
ihicknessis thick equally to aforementioned unit battery or 
barely on theaforementioned lengthwise film respectively, step 
which in order to cover upper surface of aforementionedunit 
battery and aforementioned spacer of plural, repeats hot melt 
adhesion resin surface ofthe 2nd lengthwise film. Is heated 
passing unit battery of aforementioned plural and 2 lengthwise 
filmwhich put between spacer between between elastic^roll of 
heat resistance ofthe pair which it is something which designate 
that it possesses thestep which putting between aforementioned 
spacer at least, theheating and pressurizing doing, hot seal does 
aforementioned 2 lengthwise film of theaforementioned each 
unit battery periphery- as feature. 

[0011] 

[Embodiment of Invention] Below, referring to Figure 1 to Figu 
re 4, you explain manufacturing method of polymer electrolyte 
secondary batterywhich relates to this invention in detail. First 
as shown in Figure 1, opening desired interval to longitudinal 
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direction of theaforementioned film 1, it installs polymer 
electrolyte unit battery 2 1 of for example rectangle of pluralon 
hot melt adhesion resin surface of 1st lengthwise film 1. When 
aforementioned each unit battery 2 1 is installed in 
aforementioned 1st lengthwise film 1, to do it is desirable 
temporary affixion to do in aforementionedlengthwise film 1 
making use of adhesive and. Aforementioned unit battery 21 
as shown in Figure 2, has structure wherethe solid polymer 
electrolyte layer 24 is introduced with positive electrode 22 and 
negative electrode 23. Aforementioned positive electrode 22 is 
formed from positive electrode layer 26 which is borne inthe 
positive electrode collector 25 and this current collector 25. 
Aforementioned negative electrode 23 is formed from negative 
electrode layer 28 which is borne inthe negative electrode 
collector 27 and this current collector 27. 

[0012] Next, way it shows in same Figure I, in order hot melt a 
dhesion resin surface of 2nd lengthwise film 2 tocover 
aforementioned unit battery 21 upper surface of plural, after 
repeating, in orderthe guide plate 3 of frame where thickness is 
thick equally to theaforementioned unit battery 21 or barely on 
aforementioned 2nd lengthwise film 2 proximityto do in 
periphery side wall of aforementioned each unit battery 21, it 
arrangesrespectively, repeats aforementioned 2 lengthwise 'film 
I, 2 mutually with bottom surfaceof aforementioned guide plate 
3. Continuing, unit battery 21 of aforementioned plural it 
passes 2 lengthwise film 1, 2which was put between between b) 
aforementioned guide plate 3 between theelastic roll 5a, 5b of 
heat resistance which possesses axial 4a, 4b. Aforementioned 
rubber roll 5a, 5b length is long in fully in comparisonwith 
width of aforementioned lengthwise film 1, 2, is heated to 
softening point or higher ofthe for example aforementioned 
hot melt adhesion resin at same time by desired heat source . A 
shown in Figure 3, is heated passing aforementioned 2 
lengthwise film 1, 2bet\\'een aforementioned elastic roll 5a, 5b 
which. Aforementioned unit battery 2 1 and aforementioned 
guide plate 3 move between theaforementioned elastic roll 5a, 
5b when. In order for aforementioned elastic roll 5a, 5b to wrap 
aforementioned unit battery 2 land aforementioned guide plate 
3, it becomes deformed, lengthwise film 1 portion of under side 
receives heat from elastic roll 5a of theaforementioned bottom 
side in aforementioned 2 lengthwise film 1, 2 which is 
repeatedmutually with bottom surface of aforementioned guide 
plate 3, as for lengthwise film two portionsof top side receivinj 
heat through guide plate 3 of aforementionedframe from elastic 
roll 5b of aforementioned upper side, those hot melt adhesion 
resin surface are donethe hot seal. As a result. From 2 
lengthwise film 1,2 which passes between aforementioned 
elastic roll 5a, 5b theaforementioned guide plate 3 to remove. 
As shown in Figure 4 by cutting off aforementioned 2 
lengthwise film 1, 2alongside site where aforementioned guide 
plate 3 peripheral edge is located, theunit battery 2 1 and this 
unit battery 21 are stored up, polymer electrolyte secondary 
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battery 9 which is formed from theextemally mounted member 
8 which was formed it is to be possesses hot seal section 6of 
frame by 2 film 7a and 7b which have hot melt adhesion resin 
surface which mposition of periphery side wall vicinity is 
produced. 

[0013] Next, you explain concerning solid polymer electrolyte 
layer 24, positive electrode collector 25, positive electrode 
layer 26, the negative electrode collector 27 and negative 
electrode layer 28 and lengthwise film 1,2, guide plate 3 and 
elastic roll 5a, 5b which formthe unit battery 21. 

[0014] 1) solid polymer electrolyte layer 24 

This polymer electrolyte layer 24 includes polymer which keep 
s nonaqueous electrolyte solution and this electrolyte solution. 

[0015] Aforementioned nonaqueous electrolyte solution is man 
ufactured by melting electrolyte in the nonaqueous solvent. As 
aforementioned nonaqueous solvent, ethylene carbonate (EC), 
propylene carbonate (PC), butylene carbonate (BC), the 
dimethyl carbonate (DMC), diethyl carbonate (DEC), ethyl 
methyl carbonate (EMC), - butyrolactone ( - BL), 
sulfolane , acetonitrile , the 1,2-dimethoxyethane ,'l,3-di 
metl-ioxy propane . dimethyl ether , tetrahydrofliran (THF) 
and 2 - methyl tetrahydrofuran etc can belisted. Using and 2 
kinds or more mixing, it is good using aforementioned 
nonaqueous solvent, with alone. 

[0016] As aforementioned electrolyte, for example lithium per 
chlorate (LiC104 ), lithium hexafiuorophosphate (LiPFe ), 
lithium tetrafluoroborate (LiBF4 ), the lithium 
hexafluoroarsenate (LiAsFe ), lithium trifluoromethane 
sulfonate (LiCFsSOs ) and lithium bis-(trifluoromethyl 
sulfonyl) imide [Li N(CF3 S03 )2] or other lithium salt can be 
listed. 
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[0017] As for dissolved amount for aforementioned nonaqueous 
solvent of aforementionedelectrolyte, it is desirable to make 0. 
2 mol/1 to 2 mol/1. polymer , vinylidene fluoride (VdF) and 
copolymer etc of hexafluoropropylene (HFP) which include the 
for example polyethylene oxide derivative , polypropylene 
oxide derivative and aforementioned derivative as polymer 
which keepsthe aforementioned nonaqueous electrolyte 
solution, can be used. In aforementioned solid electrolyte layer 
as for this kind of polymer, intermolecular isgood existing with 
shape which crosslinking is done. In addition, VdF contributes 
to improvement of mechanical strengthwith skeleton of 
copolymer in aforementioned copolymer, HFP istaken in by 
aforementioned copolymer with state of amorphous.ftinctions 
as permeable part of retention and lithium ion of nonaqueous 
electrolyte solution, copolymerization ratio of aforementioned 
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HFP depends on also synthetic method of theaforementioned 
copolymer, but usually, with maximum it isapproximately a 
20 weight %. 

[0018] It can produce aforementioned solid electrolyte layer 24. 
with method which isexplained below for example 

(1) As solution of polymer which keeps aforementioned nonaqu 
eous electrolyte solution ismanufactured, for example DBP 
(dibutyl phthalate) or other plasticizer is added to 
aforementioned solution, thefilm formation , after drying this, 
this is soaked in nonaqueous electrolyte solution, 
theaforementioned electrolyte solution is kept in' 
aforementioned polymer, polymer electrolyte layer isproduced 
by impregnating aforementioned electrolyte solution with 
theaforementioned plasticizer and substituting aforementioned 
electrolyte solution. 

[0019] (2) It manufactures solution of polymer which keeps afo 
rementionednonaqueous electrolyte solution, adds for example 
DBP (dibutyl phthalate) or other plasticizer to aforementioned 
solution, film formation , afterdrying this, aforementioned 
plasticizer it removes with ethanol or other solvent itextracts 
with such as, it produces polymer electrolyte layer by 
impregnating nonaqueous electrolyte solutionin this. 

[0020] (3) Solution of polymer which keeps aforementioned no 
naqueous electrolyte solution ismanufactured, polymer 
electrolyte layer is produced film formation , after drying this, 
byimpregnating nonaqueous electrolyte solution. Regarding to 
method of aforementioned (1) and (2), plasticizer, 
improvement and electrolyte solution impregnation amount of 
strength or other mechanical property of aforementioned solid 
electrohte layerimproving, is added with object which improve 
charge-discharge characteristic. After adding aforementioned 
plasticizer, film formation it does, in order forthe 
aforementioned plasticizer and nonaqueous electrolyte solution 
to be substituted, because the nonaqueous electrolyte solution it 
can impregnate even in space which aforementionedpolymer 
furthermore aforementioned plasticizer has occupied 
byimpregnating nonaqueous electrolyte solution in polymer 
electrolyte layer, electrolyte solution impregnation amount 
can be increased. 

[0021] Furthermore, impregnation (In case of plasticizer additi 
on also removal of plasticizer includes. ) of electrolyte 
solution after assembling theunit battery of electrolyte solution 
unimpregnated, or after storing up unit battery 2 1 in externally 
mounted member 8 whichis shown in Figure 4 even is good in 
manufacturing method of aforementioned(l) to (3). 

[0022] 2) positive electrode collector 25 
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te solution like punched metal which consists of the aluminum 
can use those of structure which is circulation possible 
Furthermore , aluminum mesh and aluminum expanded metal 
etc can be used forother than punched metal nonaqueous 
electrolyte solution as positive electrode collector of structure 
which iscirculation possible. In addition, aforementioned 
positive electrode collectornonaqueous electrolyte solution can 
use aluminum foil forother than those of structure which is 
circulation possible. 

[0023] 3) positive electrode layer 26 

Aforementioned positive electrode layer 26 includes polymer w 
hich keeps active substance , the electrically conductive 
material , nonaqueous electrolyte solution and this electrolyte 
solution. 

[0024] As aforementioned active substance, various oxide (Inc 
ludes for example LiMn204 or other lithium manganese 
composite oxide , manganese dioxide , for example LiNi02 
or other lithium containing nickel oxide , for example LiCo02 
or other lithium containing cobalt oxide , lithium containing 
nickel cobalt oxide and the lithium such as amorphous 
vanadium pentoxide which) and, chalcogen compound (Such 
as for example titanium disulfide and molybdenum disulfide ) 
etc can belisted. It is desirable even among them to use lithiun 
manganese composite oxide , lithium containing cobalt oxide 
and the lithium containing nickel oxide. 

[0025] As aforementioned electrically conductive material, for 
example artificial graphite and carbon black (Such as for 
example acetylene black ), nickel powder etccan be listed. As 
for aforementioned nonaqueous electrolyte solution and 
aforementioned polymer, it canuse those which are similar to 
those which are explained with thesolid polymer electrolyte 
layer which is mentioned earlier. 

[0026] It can produce aforementioned positive electrode 22, wi 
th method which isexplained below for example . 

(1) It manufactures solution of polymer which keeps aforement 
ionednonaqueous electrolyte solution, for example DBP (dibuty 
phthalate) or other plasticizer and aforementioned active 
substance and after adding theaforementioned electrically 
conductive material, it mixes these to aforementioned solution, 
after producing positive electrode layer by film formation 
doing, aforementioned positive electrode layerand it glues with 
aforementioned current collector for example thermobonding 
etc with. As aforementioned electrolyte solution is kept in 
aforementioned polymer, bysoaking this in nonaqueous 
electrolyte solution electrolyte solution is impregnated in 
theaforementioned positive electrode layer with plasticizer in 
aforementioned positive electrode layer andsubstituting 
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aforementioned electrolyte solution, Or aforementioned 
plasticizer m aforementioned positive electrode layer positive 
electrode isproduced with ethanol or other solvent after 
removing it extracts with such as. byimpregnating nonaqueous 
electrolyte solution in aforementioned positive electrode layer. 

[0027] (2) Solution of polymer which keeps aforementioned no 
naqueous electrolyte solution ismanufactured, for example DBF 
(dibutyl phthalate) or other plasticizer and aforementioned 
active substance and after addingthe aforementioned 
electrically conductive material, these are mixed to 
aforementioned soIution,the paint for positive electrode is 
manufactured. After painting paint for aforementioned 
positive electrode in theaforementioned current collector it 
dries. As aforementioned electrolyte solution is kept in ' 
aforementioned polymer, bysoaking this in nonaqueous 
electrolyte solution electrolyte solution is impregnated in 
theaforementioned positive electrode layer with plasticizer in 
aforementioned positive electrode layer andsubstituting 
aforementioned electtolyte solution, Or aforementioned 
plasticizer m aforementioned positive electrode layer positive 
electrode isproduced with ethanol or other solvent after 
removing it extracts with such as, byimpregnating nonaqueous 
electrolyte solution in aforementioned positive electrode layer. 

[0028] (3) It manufactures solution of polymer which keeps afo 
rementionednonaqueous electrolyte solution, aforementioned 
active substance and after adding aforementionedelectrically 
conductive material, it mixes these to aforementioned solution, 
after producing thepositive electrode layer by film formation ' 
doing, aforementioned positive electrode layer and it glues 
withthe aforementioned current collector for example 
thermobonding etc with it produces positive electrode 
byimpregnating nonaqueous electrolyte solution. 

[0029] (4) Solution of polymer which keeps aforementioned no 
naqueous electrolyte solution ismanufactured, aforementioned 
active substance and after adding theaforementioned 
electrically conductive material, these are mixed to 
aforementioned solution, thepaint for positive electrode is 
manufactured. After painting paint for aforementioned 
positive electrode in theaforementioned current collector, 
drying, it produces positive electrode by impregnatingthe 
nonaqueous electrolyte solution. 

[0030] Regarding to method of aforementioned (1) and (2), pi 
asticizerimprovement and electrolyte solution impregnation 
amount of strength or other mechanical property of 
aforementioned solid electrolyte layerimproving, is added with 
objective which improves charge-discharge characteristic. 
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to iwh ''^^'■'"^ '° '""^^"'^ of aforementioned (1 

) to (4) the impregnafon (In case of plasticizer addition also 

remova of plasticzer includes. ) of electrolyte solution after 
assembling unit battery of the electrolyte solution 
unimpregnated. or after storing up unit battery 21 in extemallv 
mounted member 8 which is shown inthe Figure 4 even is good- 
[0032] 4) negative electrode collector 27 

As for this negative electrode collector 27, nonaqueous electrol 
yte solution like punched metal which consists of the copper 
can use those of structure which is circulation possible 
Furthermore copper mesh and copper expanded metal etc 
can be used forother than punched metal nonaqueous 
electrolyte solution as positive electrode collector of structure 
which iscirculation possible. In addition, aforementioned 
negative electrode collector nonaqueous electrolyte solution cai 
use copper foil forother than those of structure which is 
circulation possible. 

[0033] 5) negative electrode layer 28 

This negative electrode layer 28 contains polymer which keeps 
carbonaceous material and nonaqueous electrolyte solution 
andth.s electrolyte solution which lithium ion intercalation and 
release are done. 

[0034] Are acquired by calcining for example organic polymer 
compound (Such as for example phenolic resin 
polyacrylonitrile and cellulose) intercalation and release is 
done theaforementioned lithium ion as carbonaceous material 
which, those which. Those which are acquired by calcining 
coke and pitch, carbonaceous material which is represented in 
artificial graphite and natural graphite etc can belisted With 
temperature of 500 °C to 3000 °C, calcining aforementioned 
organic polymer compound underthe ambient pressure or 
vacuum in in argon gas and nitrogen gas or other inert gas 
atmosphere, it is desirableeven among them to use carbonaceou 
material which is acquired. 

[0035] As for aforementioned nonaqueous electrolyte solution 
and aforementioned polymer, it canuse those which are similar 
to those which are explained with thesolid polymer electrolyte 
layer which is mentioned earlier. Furthermore , 
aforementioned negative electrode layer 28 allows fact thatthe 
artificial graphite , natural graphite , carbon black , acetylene 
black , Ketjen Black , nickel powder , the polyphenylene 
derivative or other electrically conductive material , olefin 
polymer and carbon fiber or other filler are included. 

[0036] It can produce aforementioned negative electrode 23, wi 
th method which isexplained below for example . 
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ionednonaqueous electrolyte solution after aHHino ft,. 
DBP (dibtatyl phthalate) or other plast'icizer and ' 
aforementioned active substance in theaforementioned solution 
.t mixes these, after producing negative electrode layer by the 
film foiTnation doing, aforementioned negative electrode layer 
and It glues with theaforementioned current collector for 
example thermobonding etc with. As aforementioned 
electrolyte solution is kept in aforementioned polymer 
bysoaking this in nonaqueous electrolyte solution elecirolvte 
solution is impregnated in theaforementioned negative 
e ectrode layer with plasticizer in aforementioned negative 
electrode layer andsubstituting aforementioned electrolyte 
solution, Or aforementioned plasticizer in aforementioned 
negative electrode layer negative electrode isproduced with 
ethanol or other solvent after removing it extracts with such as 
byimpregnating nonaqueous electrolyte solution. 

[0037] (2) Solution of polymer which keeps aforementioned no 
naqueous electrolyte solution ismanufactured, after adding for 
example DBP (dibutyl phthalate) or other plasticizer and 
aforementioned active substance inthe aforementioned solution 
these are mixed, paint for negative electrode ismanufactured ' 
After painting paint for aforementioned negative electrode in 
theaforementioned current collector, it dries. As 
aforementioned electrolyte solution is kept in aforementioned 
polymer, bysoaking this in nonaqueous electrolyte solution 
electrolyte solution is impregnated in theaforementioned 
negative electrode layer with plasticizer in aforementioned 
negative electrode layer andsubstituting aforementioned 
electrolyte solution. Or aforementioned plasticizer in 
aforementioned negative electrode layer negative electrode 
isproduced with ethanol or other solvent after removing it 
extracts with such as, byimpregnating nonaqueous electrolyte 
solution. 

[0038] (3) It manufactures solution of polymer which keeps afo 
rementionednonaqueous electrolyte solution, after adding 
aforementioned active substance to aforementionedsolution, it 
mixes these, after producing negative electrode layer by film 
formation doing,the aforementioned negative electrode layer 
and it glues with aforementioned current collectorthe for 
example thermobonding etc with, negative electrode is 
produced by impregnating nonaqueous electrolyte solution in 
this. 

[0039] (4) Solution of polymer which keeps aforementioned no 

naqueous electrolyte solution ismanufactured, after adding 

aforementioned active substance to theaforementioned solution 

these are mixed, paint for negative electrode ismanufactured. 

After painting paint for aforementioned negative electrode in 

theaforementioned current collector, drying, it produces 

negative electrode by impregnatingthe nonaqueous electrolyte 
solution. 
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[0040] Regarding to method of aforementioned (I) and (2) nl 
asticizer.improvement and electrolyte solution impregna ion 
amount of strength or other mechanical property of 
aforementioned solid electrolyte layerimproving. is added with 
objective which improves charge-discharge characteristic 

[0041] Furthermore, regarding to method of aforementioned (1 
} to (4).the impregnation (In case of plasticizer addition also 
removal of plasticizer includes. ) of electrolyte solution after 
assembling unit battery of the electrolyte solution 
unimpregnated. or after storing up unit battery 21 in extemallv 
mounted member 8 which is shown inthe Figure 4 even is good. 

[0042] In addition, after assembling unit battery of electrolyte 
solution unimpregnated, when or afterstoring up unit battery 21 
m externally mounted member 8 which is shown in Figure 4 
thenonaqueous electrolyte solution is impregnated, nonaqueous 
electrolyte solution any one or both of theaforementioned 
positive electrode collector 25 and aforementioned negative 
electrode collector 27 like punched metal usingthose of 
structure which is circulation possible is desirable. 

[0043] 6) lengthwise film 1, 2 

This lengthwise film 1, 2 consists of hot melt adhesion resin sur 
ace which opposes at leastlike polyethylene. Concretely hot 
melt adhesion resin film unit ; those which laminate metal foil 
like resin film orthe Al foil and copper foil like polyethylene 
terephthalate and nylon in hot melt adhesion resin film- 
youcan use aforementioned lengthwise film 1,2. When this 
kind of laminate film it uses, as lengthwise film in order for 
theaforememioned hot melt adhesion resin film to be located 
on aforementioned unit battery side, itarranges. 

[0044] 7) guide plate 3 

This guide plate 3 vis-a-vis hot melt adhesion resin if from non 
hot seal characteristicmateriat it should have formed, it is 
desirable to be formed from themetal like copper and'aluminum 
where especially thermal conductivity issatisfactor>-. 

[0045] As shown in Figure 5 not just those of frame which is sh 
own inthe Figure 1 which is mentioned earlier, after repeating 
lengthwise film 2 on theunit batter>- 21 of plural, in order on 
this lengthwise film 2 2 it is long andnarrow guide plate 3a, 3b . 
condition proximity to do in side wall whichparallels to 
longitudinal direction of aforementioned film 2 of 
theaforememioned each unit battery 21, it is possible to arrange 
, guide plate. 

[0046] 8) elastic roll 5a, 5b 

As for these elastic roll 5a, 5b, from fact that it is heated in orde 
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r hot melt adhesionto do aforementioned lengthwise film I 2 
.s something which withstands thesoftening point of 
aforementioned film, but being necessary, you can usethe for 
example sihcone rubber and fluororubber etc. 

[0047] Furthermore, aforementioned 1st . second lengthwise fi 
m mutually hot melt adhesionafter doing, battery shaS^J^ 
order to be stabilized aforementioned 1st which hot melt 
adhesion is done, passing between another elastic roll 
whichthrough second lengthwise film is not heated through 
between aforementionedelastic roll 5a, 5b, it allows fact Lt it 
cools. 

[0048] Above as for manufacturing method of polymer electrol 
yte secondary batteiy which relates to this invention whichis 
explained, as shown in for example Figure 1, step which 
opemng desired mtervalto longitudinal direction of 
aforementioned film 1. installs unit battery 21 of theplural on 
hot melt adhesion resin surface of 1 st lengthwise film 1 step 
which m order to cover aforementioned unit battery 2 1 upper 
surface of theplural, repeats hot melt adhesion resin surface of 
2nd lengthwise film 2. In order guide plate 3 of frame where 
thickness is thick equally tothe aforememioned unit battery 21 
or barely on aforementioned 2nd lengthwise film 2 
theproximity to do in periphery side wall of aforementioned 
each unit batter>- 21, stepwhich it arranges respectively, repeats 
aforementioned 2 lengthwise film 1, 2mutually with bottom 
surface of aforementioned guide plate 3. unit battery 21 of 
aforementioned plural is heated passing 2 lengthwise film 1 
2which put between between with aforementioned guide plate 3 
between theelastic rubber roll 5a, 5b of heat resistance of pair 
which heating and pressurizing doing theaforementioned 2 
lengthwise film 1, 2 of aforementioned each unit battery 21 
periphery, those hot melt adhesion resin surfacemutually it 
possesses with step which hot seal is done. 

[0049] According to this kind of method, as shown in Figure 4 
as for theunit battery 21 it is covered with externally mounted ' 
member 8 which consists of 2 film 7a and the7b which possess 
hot seal section 6 in periphery because thepositive electrode of 
aforementioned unit battery 21, aforementioned film 7a, it 
hasstuck 7b on aspect of negative electrode side, between 
aforementionedunit battery 21 and aforementioned externally 
mounted member 8 almost it can store up theaforementioned 
unit battery 21 with state which does not have gap. As a result 
nonaqueous electrolyte solution among those oozing puts out 
positive electrode layer 26, negative electrode layer 28 and 
thesolid polymer electrolyte layer 24 which form 
aforementioned unit battery 21 at time of charge-discharge 
ofthe aforementioned unit battery 21 expansion * comraction 
over agam, because it ispossible, to hold down positive electroc 
of aforementioned unit battery 21, the2 film 7a of 
aforementioned externally mounted member 8 which it sticks 
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to aspect of the negative electrode side, with 7b with exnansinr 
* contraction of each constituting comp^ r^tcan ^ 
control^ Especially, when nonaqueous electrolyte solution like 
punched metal ,n any one or both ofthe positive electrode and 
negative electrode of aforementioned unit battery current 
collector of structure which iscirculation possible is used 
nonaqueous electrolyte solution among those it becomes ' 
theexudmg easier depending upon expansion ' contraction of 
each constituting component of theaforementioned unit 
batteo' 21 aforementioned exuding can be controled in 
Iheeffective, but 2 film 7a of aforementioned externally 
mounted member 8, with 7b. In addition, trying that 
nonaqueous electrolyte solution among those oozing will put 
outthe aforementioned unit battery 21 with expansion * 
contraction of each constituting component,because almost 
there is not a gap between aforementioned unit battery 2 land 
aforementioned externally mounted member 8, it can decrease 
exuding quantity. Therefore, because decrease of amount of 
nonaqueous electrolyte solution inside unit battery 21 due to 
therepetition of charge-discharge can be controled, long perio( 
extending, it canacquire polymer electrolyte secondary battery 
which possesses high capacity. 

[0050] In addition, Occasion where it passes between elastic rol 
^a, 5b of heat resistance of thepair which 2 lengthwise film 1 : 
which put between unit battery 2 1 of plural betweenwith ' 
aforementioned guide plate 3 is heated, in order guide plate 3 c 
theframe where thickness is thick equally to aforementioned 
unit battery 21 orbarely proximity to do in periphery sidewall 
of aforementioned each unit battery 2 1 .the fact that pressure of 
elastic roll 5a, 5b joins to aforementioned unit battery 21 by 
arranging, can be controled. As a result, occasion where 2 
lengthwise film I, 2 which put between unit battery 21 of plural 
between between aforementioned elastic roll 5a, 5b with 
theaforementioned guide plate 3 is passed, nonaqueous 
electrolyte solution being already impregnated inthe 
aforementioned unit battery 21, exuding of electrolyte solution 
from theaforementioned unit battery 21 can be controled. 

[0051] 
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[0052] Next, refemng to Figure 6 to Figure 8, you explain man 
ufactunng method of another polymer electrolvte secondary 
batterywhich relates to this invention in detail. First, as Zwn 
in F.gure 6. opening desired interval to longitudinal direction 0 
theaforenientioned film 1, it installs polymer electrolyte unit 
battery 21 of rectangle of pluralof construction which is 
mentioned earlier on hot melt adhesion resin surface of 1st 
lengthwise film 1. When aforementioned each unit battery 21 
is installed in aforementioned 1st lengthwise film 1, it is desirab 
in back surface of for example aforementioned eachunit 
battery 21 depositing point, temporary affixion to do adhesive 
m theaforementioned lengthwise film I and to do. Continuing 
m order to contact periphery side wall of aforementioned 
eachunit battery 21, it installs spacer 10 of frame which consist 
of polymer resinwhere thickness is thick equally to 
aforementioned unit battery 21 or barelyon aforementioned 
lengthwise film 1 respectively. After in order to cover upper 
surface of aforementioned unit battery 2 1 and 
theaforementioned spacer 10, repeating hot melt adhesion resin 
surface of continuation and the 2nd lengthwise film 1, unit 
battery 21 of aforementioned plural and 2 lengthwise film 1 2 
which wasput between spacer 10 between are'passed between 
elastic roll 5a, 5b of theheat resistance which possesses axial 4a 
4b. Aforementioned elastic roll 5a, 5b length is long in fully ir 
compansonwith width of aforementioned lengthwise film 1 2 
IS heated to softening point or higher ofthe for^'example ' ' 
aforementioned hot melt adhesion make resin at same time bv 
thedesired heat source . As shown in Figure 7, is heated passin 
aforementioned 2 lengthwise film 1, 2between aforementioned 
elastic roll 5a, 5b which. When aforementioned unit battery 21 
and aforementioned spacer 1 0 movebetween aforementioned 
elastic roll 5a, 5b, in order for aforementionedelastic roll 5a 5b 
to wrap aforementioned unit battery 21 and aforementioned ' 
spacer 10,it becomes deformed, aforementioned 2 lengthwise 
film 1, 2 receives heat fromthe aforementioned elastic^roll 5a, 
5b, aforementioned lengthwise film 1, 2 hot seal 
makesrespectively top and bottom surfaces of spacer 10 of 
aforementioned frame. As shown in Figure 8 bv margin (edee) 
of aforementioned spacer lOparalleling, cutting'off 2 length\vis< 
film 1,2 which passes after this and betweenthe aforementionec 
elastic roll 5a, 5b, it stores up unit battery 21 and this unit 
battery 2 1, thepolymer electrolyte secondarv battery 12 which 
is formed from externally mounted member' 1 1 which was 
formed in periphery side wall bywith 2 film 7a and 7b which 
have hot melt adhesion resin surface which hot seal isdone in 
frame spacer 10 and this spacer 10 is produced. 

[0053] Aforementioned lengthwise film 1, 2 consists of hot mel 
t adhesion resin surface whichopposes at least like polyethylene 
Concretely hot melt adhesion resin film unit ; those which 
laminate metal foil like resin film orthe Al foil and copper foil 
like polyethylene terephthalate and nylon in hot melt 
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adhesion resin film; youcan use aforementioned lengthwise nirr 
1,2. When this kmdofiaminate film it uses as len!^^^ r 
in order for theaforementioned hot melt aXe's on r^t film to 
be located on aforementioned unit battery side itaSng^^^ '° 

[0054] Aforementioned spacer, consists of hot m^w ■ 
sin or p„l,p™p,,e„. „aV nyCT^^^lT^ZlZc^ 
like for example polyethylene Esoeriaiiv / 

consistsof ho?me'ltaU':r;e'rhenL"ntr""'*^' 
pressunzation with aforementioned elastic roll 5a 5b it 
becomessat.sfactonly hot seal possible vis-a-vis i;n^hwise fiin 

i!e!fflf ^'"'"'^"u^ 'P'"' ^'^"^ P'g"^^ 9 not just th 

e rlie a'fSoT "'"5 ''•''."^ ^'^"^^ ' ^^ich is mentioned 
earlier, afteropening desired interval to longitudinal direction 
mstalhng unit battery 21 of plural inthe lengthwise fi 1 m r 2 
ong and narrow in order to contact side wallwhich parallds to 
longitudmal direction of aforementioned film 1 of 
theaforementioned each unit battery 21 respectively may 
arrange spacer 10a. 10b ofcondition. When this kiJd of spacer 
10a, 10b ofcondition is installed long andnarrow in 
aforementioned 1st lengthwise film 1, it is desirable in back 
surface ofthe aforementioned spacer 10a, 10b depositing point 
temporary afflxion to do adhesivein aforementioned len'gtC; 
rilm J and to do. 

[0056] fact that terminal of pair in order to pull outthe curren 
t collector of positive/negative electrode of unit battery which 
IS stored up to outside isinstalled is allowed in aforementioned 
spacer . As for aforementioned elastic roll 5a, 5b, that you 
mentioned earlier,similarity, from fact that it is heated in order 
hot melt adhesion to dothe aforementioned lengthwise film 1 2 
It IS something which withstands softening pointof ' 
aforementioned film, but being necessary, you can use the for 
e.xample silicone rubber and fluororubber etc. 

[0057] Furthennore, aforementioned 1st . second lengthwise fil 

u ■ ""l f afterdoing, battery shape in order to be 
stabilized aforementioned 1st which hot melt adhesion is done 
passing to aforementioned spacer 10 betweenanother elastic ro'l 
which through second lengthwise film is not heated through 
h cToTs"^*"' ^^"'■^"'^"''""^'^ ^'^^tic roll 5a, 5b, it allows fact tha 

[0058] Above as for manufacturing method of another polymer 

electrolyte secondary battery which relates to this 
inventionwhich is explained, as shown in for example Figure 6 
step which opening thedesired interval to longitudinal direction 
ot aforementioned film 1, installs unit battery 21 ofthe plural 
on hot melt adhesion resin surface of 1st lengthwise film 1 
step which m order to contact periphery side wall of 
atorementionedeach unit battery 21, installs spacer of frame 
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which consists of thepolymer resin where thickness is thick 
equally to aforementioned unit battery 2 1 orbaTefy in 1 on 
aforementioned lengthwise film respectively sten wh I 

order to cover upper surface of aforLentf^nedStteo- 1 
and aforementioned spacer 10 of plural, repeats hot melt 
adhesion resm surface ofthe 2nd lengthwise film 2 "s heated 
passing unit battery 21 of aforementioned plural and 2 
lengthwise film 1. 2which put between spacer 10 between 
between elastic roll 5a, 5b of heat resistance ofthe pair which it 
possesses step which putting between spacer 1 Oof 
aforementioned frame, heating and pressunzing doing, hot seal 
does theaforementioned 2 lengthwise film 1 2 of 
aforementioned each unit battery periphery.' 

unit hVn '''''.f '^^P^"'^' ^hown in Figure 8 

unit battery 21 in periphery side wall hot melt adhesion resin 

filL 7" ^^^'7^sdone in frame spacer 10 and this spacer 10 : 
film 7a. It was formed by with 7b with externally mounted 
member 11 to be covered, becausethe positive electrode of 
aforementioned unit battery 21, aforementioned film 7a. the7b 
has stuck on aspect of negative electrode side between 
aforementionedunit battery 21 and aforementioned externally 
mounted member 1 1 almost aforementioned unit battery 21 
canbe stored up with state which does not have gap As a resuil 
nonaqueous electrolyte solution among those oozing puts out 
positive electrode layer , negative electrode layer and thesolid 
polymer electrolyte layer which form aforementioned unit 
battery 21 at time of charge-discharge ofthe aforementioned 
unit battery 21 expansion * contraction over again, because it 
ispossible, to hold down positive electrode of aforementioned 
unit battery 21, the2 film 7a of aforementioned externally 
mounted member 1 1 which it sticks to aspect ofthe negative 
electrode side, with 7b with expansion * contraction of each 
constituting compon.-S youcan control. Especially when 
nonaqueous electrolyte solution like punched metal in any one 
or both ofthe positive electrode and negative electrode of 
aforementioned unit battery current collector of structure which 
iscirculation possible is used, nonaqueous electrolvte solution 
among those it becomes theexuding easier depending upon 
expansion * contraction of each constituting component of 
theaforementioned unit battery 21 aforementioned exuding can 
be controled in theeffective, but 2 film 7a of aforementioned 
externally mounted member 1 1, with 7b . In addition trying 
that nonaqueous electrolyte solution amons those oozing will 
put outthe aforementioned unit battery 21 with expansion * 
contraction of each constituting componem.because almost 
there is not a gap between aforementioned unit battery 2 land 
aforementioned externally mounted member 1 1, it can decrease 
exuding quantity. Therefore. bec5 decrease of amount of 
nonaqueous electrolyte solution inside unit battery 21 can 
becontroled in repetition of charge-discharee, long period 
extending, it canacquire polymer electrolyte" secondary battery 
which possesses high capacity. 
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plural a;,,! 2 length^e f ™i' battm o , r ^ 

unit battery 21 ofpIuraS, , ^^c^ion wWe 

between fore^enLn Tptce Mo'^r ^' ^^^^^ 
betweenthe aforementioned elast c rn.?"-"" "'"^ P^^^^ 
e^ectroiyte solution being ateadwrn 
theaforementioned unit battel ™P^egnated in 
-'ution fro. aforementioned^^-CfX^^^^^^^ 
[0061jFurthennore externa,, ^ ' ' ""^-i^^- 

0 possess spacer w'of tl^Zh^T'l "''"'^^ ^ ^ -der t 
from outs,de can be eased ^^hS. -^'''"'^ ''"P^^' 
-^Po..ere.ctro,.esecoXSS:~^^^ 

■nstans unit battery 21 of piZ Tn .'m"^'""^''"^' d-ection, i" 
2 long and narrow in orde^ to rL^ ^ lengthwise film 1 When 
ongitudinai direction of oTe^:,^^^^^^^^^^ -^'chpa.n'rs t. 
theaforementioned each unit Ste^T ^'"^ ^ °^ 
aforementioned unit battery 2 1 ar^d^. . ^^P^ctively with 
engthwise film 2 on spaceT 10a fnh i'"^'''^ ^nd 

0al0bofcondition/elastco,'l5a5?'*"^''''"^^^^ 
of the frame was used with can " ^^''^^ ^^^n. spacer 

secondary battery which alo,, ^ ' electro yt? 

However, Method wh ifh us^s . P^^^^^^^^^in^ilar effect 
direction of iengthwit filmSrth'ero^' S.?^ 
aforementioned unit batter^ wh.cr ';, Y'^'" 
d'rect,on. in other words ^rftcnh? ''^' '^^'^^^^^^ 
member which possesses theTn.. t "'^'^"^^"y counted 
-de wal, of unifbatte'^c n b f™'^,^ ""^-^s periphery 
IS shown in Figure 9 is used ' ^ 'P^'^' lObwhich ' 

atteo, and extfrnallyru^^S 
' can control from thedecrease of^ " '^"'^ '"^^ small 

electrolyte solution in^de un t hi of nonaqueous 

the charge-d,scharge in effective "''^ '"^ '° ^^P^^'^-" of 
[0063] 

[Working Examplefs)] Below r.f ■ 

ons earlier Working Eiar^pT^/S^^^^ '° '""'"^ ^''-^ -enti 
in detail. P ^'^e th.s mvention, you explain 



(Working Example 1) 
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<Production of positive eiectroHpi. a ft« 
Elf Atochen. sup'plied tratenS,/^^^^ ( 
copclymerization ratio [VdF • HFPl 8 wif ° ^"'^ 
vmylidene fluoride - heLfluor^ro^y e elvT'Spm' °' 
acetone 20g,it added dibutyi phtLiate mRPuV 
acetone solution, co.posiLt™^ eing^ic'oo?" . 
active substance, it added acetylene blackTnl i ?. ^ 
contammg cobalt oxide which is displayed a 10 stT 
electrically conductive material it miveH H f 
manufactured paste for thepoSiveTle t^df '^r f 
aforementioned positive ele'ctrode in : Xt b'ecom °2 5 

pore ratio 40 % ) making use of knTf^l V ''P'" 

<Production of negative eIectrode> It was med fnr ,f 
ned posit ve electrode laver th,t . , "^^^ ^^r aforementio 
vinylidene fluori^ h '"^^ of thesimilar 

dibutyi phthalateTDBpT3 f27:L^^^^^^^^^^^^ 
in acetone 12e me.nnh«. -^T 'hisacetone solution 

supplied/yiyjCas dded as Lr-'"'' 1'^'°" ^''^^ (^'^^"^^ Ltd. 

electrode wasproduced by drying coating with drj air 

<Production of solid polymer electrolvie laver> It was used for 
aforementioned positive electrode lav^r rh'Jl , I 
of thesimilar vinylidene fluoride h n ' <^0P°l>-"^er 2.Gg 
meltin.. dibutvl ph halLe ^ hexafluoropropylene after 
solution in acetoL%t;Se?S^^^^^^ 

onmT?EC?/nH'w"™l''?°"^ ^'^^^^°'>^^ ^°'"tion> Ethylene carl 
onate (bC) and dimethy carbonate mMr\ i 

.t manufactured nonaqueous electrolyte solution ' 

rtrndf"''H°1°'""'' '''"'^^ ^'^^^''de and negative ele 

ctrode which It acquires was cut in size of 2 cm X 2 cm 
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° If ^^"-^^"^ ^ '^5^t-J: a(.J5$ 5 0 u 
Jff-^f^^^ (PE) 7^;bAi:|?3=5 0^m©;K.JX 
fi^^^^^'^-^ (PET) 7^;i,At£^ = :r.-KL 
f^'' 22 ^1"'^ ^ ^ ^ ^ ^ ^"r A±(cijiriE L t;^j£r'<* 

5a. 5baymz^i^^i^t-^^,^^^a-il5a 5 b It 

f i:':*^ ^ ^^^^^ ^ 7 1 . 

^J*-<hffi3^^L, tiilS2fea)SR7<;uAK 2 

2^ic7)PE/PET05S^.-^-7^;^^7 3 7'^J;!JJ 



electrode layer , negative electrode la^^^^^^^^ 

electrolyte layer which forn^the atr S^n^o^'dtrb^ • 

foremenf oned film 1, it installs unit batte;;2 o "p^' which 

affixion It didwith adhesive which you attach to 

«™ Of the ^ictae. 5rTd^^T^fiS':?,'Srr 

m to cover aforementioned unit battery 2 1 upper surface 

Plat^'onhefrf "^H^r ' ^^'^^^ P-x^i^ t"do1"de 
bir y tS Lti?^^^^^ '^f-PPer where thfckness is 

Dareiy mickerthan aforementioned unit battery 21 on 

aforementioned 2nd lengthwise film 2 in periphery side wallof 
aforementioned unit battery 21. it arranged, repeaTed 
aforementioned2 lengthwise film 1, 2 mutually with bottom 

b'tt^TS^r ""'^ P'^^^ ' Confinu^L^g'S" 
battery 21 of aforementioned plural it passed 2 lengthwise film 
1, 2wh,ch was put between between bv aforementbneTruide 

r bbe wh-T" ^'"'"'^ ™" '^^■^''^^ consists of s' icone 

rubber which possesses axial 4a, 4b. Aforementioned elastic ro 
^a, 5b length is long m ftilly in comparisonwith width of 
aforeiTientioned lengthwise film 1, 2, is heated to 1 10 °C atthe 
same time by desired heat source. As shown in Figure 
heated passing aforementioned 2 lengthwise film I 2betvJeen 
aforementioned elastic roll 5a, 5b which, in ordTr f^r 

unit ba32l°and '° '^'^^ aforementioned 

unit battery 21 and theaforementioned guide plate 3 due to fact 

Lu de 2?'"'""''.""' ^'"'-^ ^"^^"^^ aforementioned 
guide plate . move between aforementioned elastic roll 5a 5b 

itbecame deformed, aforementioned 2 lengthwise film 1 2 ' 
portion which is repeated mutualiywith bottom surface of 
ConZ,T°"1 guide plate 3 was done hot sealmutually. 
Continuation. From 2 lengthwise film 1, 2 which passes betwee, 
a oremenfoned elastic roll 5a, 5b theaforementioned guide 
plate 3 to remove, As shown in Figure 4 bv cutting off 
aforementioned 2 lengthwise film 1, 2a!ongside site where 

battei^^TirHlH'"'''^^' ^ ^^S^ theuni, 

battery 21 and this unit battery 21 were stored up. polyr^er 

electrolyte secondary battery 9 which is formed fromthe 
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externally mounted member 8 which was fnm,^^ ■ 

[0065J (Working Example 2) First as shown in p- 
emng desired interval to' longitudinaTdtcTo of " 
theaforementioned film 1 , it installs unit batterv 2\ ^u- u ■ 
similar to the Working Example 1 in PE film o7fh,L V.' 
m and on PE film of 1st lengthwise film ^0 
PET film of thickness sV m resp ctiJerv lZ''''''''"' t''' 
it did withthe adhesive which you S toTf "'"^ 
unit battery back surface point Contfn^ aforementioned 
periphery side wall of aEIntiorrSr^t, X 

wSreSl "^'^^ ^°"^-ts of po7yethy ene 

wherethe thickness is equal to aforementioned unit batter^ 2 1 
on aforementionedlengthwise film 1 respectively After ^ 

a"dr.f T'"^ of aforemen't ioned Lfba t e^ 21 
and theaforementioned spacer 10, repeating P E face nfln/ 

^^I^EtI^^^^^ PElL'o?rSss 50 

m and PET film of thickness 50 m, unit battery 21 ofthe 
aforementioned plural and 2 lengthwise film ^2 which was put 
between spacer lObetween were passed betwe;n elastic mH 
5b wh.ch consists of silico -rubber which po'^Ls Sia 4 4'b 
Aforementioned elastic roll 5a. 5b lensth is long in^Uv in 

■Se^ ^^ctH°'^'°^^"^^"^°"^^ lengSset^' 1. 2. 
IS neated to 1 1 0 C atthe same time by desired hear <,r.nr.^ a 

shown in Figure 7 i^. heated passingLre^t^^^^^^^^^^ 

^ngthwise film I, 2between aforementioned elastic roll 5a 5b 

which, ,n order for theaforementioned elastic roll 5a 5b to ^^at 

3 w^lf ^"'^ theaforemention d spac^ 

10. with aforementioned unit battery 2 1 and moving 

h aforementioned spacer 10 between aforementioned elastic 

e g hUe film rr^'f ^T'' "'"^ aforementioned 
urfaceTof 1. m T' '"^^^^"P^^ively top and bottom 
Fi^ni s h S aforementioned frame. As shown in 

Figure 8 by surroundmg edge of aforementioned spacer 
l Oparallelmg, cutting off 2 lengthwise film 1,2 which passes 
during continuingand aforementioned elastic roll 5a 5b ft 
stored up unit batteo' 21 and this unit batteiy 21 it produced 
polymer electrolyte secondary batter>' 12 wWch is f^^ed from 
externally mounted member 1 1 which wa^ fnrmoH- t. 

by withthe 7b in frame spacer 10 and this spacer 10. 

[0066J (Comparative Example) It closely resembled to unit batt 
ery where internal volume is similar to theWorking ExaZle 1 
.t produced not yet sealed bag of structure which ifminaTes ' 

a''nd S:\n"'r!^''''^""^^'^ "^'^h one edge Opens 
nft h^J T °f ^^^^'^^"^ 50 m, inserted aforememioned 
unit battery from opemng part of this notvet sealed bag it 
produced polymer electrolyte secondaiy batteiy where unit 
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battery is stored up insidethe sealed bag which is a eyr^m.n 
mounted member by hot seal doing afoLent^Vd^Sg'' 

[0067] Concerning secondary battery of Working Examnle I 7 

of charging current 2 mA. 4.2V and 10 hours ch^.e ^ ^ 

measured. Result is shown in below-mentioned TableT 
[0068] 
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As been clear from aforementioned Table 1 , as for secondar^- b.- 
nety which isacquired with this working example 1 2 it 
understands that discharge capacity maintenance rado q^ite is 

Snl ""''^ ''""^^ °f Comparative 

Example, externa! mountmg film of secondary battery of 

Working Example 1, 2, laminate film of 2 PE/ PET whichforms 

externally mounted member positive electrode of unit batter 

has stuck this, to aspectof negative electrode side, it orieinate's 

m mside externally mounted member where unit batteJl 

isstored up almost gap not occurrina. 

[0069] 

[Effects of the Invention] As above detailed, according to this i 
nvention, decreasing void amount withthe externally mounted 
member and unit battery which among these is stored up 
considerably.you control exuding of nonaqueous electrolvle 
solution which originates in expansion *contraction of 
aforementioned unit battery at time of charge-discharae, the 
consequently long period extend and vou can offer " 
manufacturing method of polymer electrolyte secondary 
batteiy which possessesthe high capacit>'. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Oblique view in order to explain production of polvr 
er electrolyte secondary battery whichrelates to this invention"^ 
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fFigure 4J Partially cut-ou. oblique diagram of polymer elec.ro 
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(Fip^e 5J Oblique view in order to explain other production fo 
m of polymer electrolyte secondary battery whictelates toftis 

inveniion. 

[Figure 6] Oblique view in order to explain production of anoth 
inventrn" '"^'^^^'^ ^^"^O' whichreiates to this 
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[Figure 8] Partially cut-out oblique diagram of polymer electro 
>.e secondary battery which is produced by method^ whichTs 
shownm Figure 6. 

[Figure 9] Oblique view in order to explain other production fo 
m m another polymer electrolyte secondary battery 
whichreiates to this invention. 

[Explanation of Reference Signs in Drawings] 

1... 1 St lengthwise film , 

2... 2nd lengthwise film , 

3 and 3a, 3b ... guide plate , 

5a, 5b ... elastic roll , 

6.., hot seal section. 

It has 7a and 7b... hot melt adhesion resin surface film 

8 and II ... externally mounted member , 

9, I 2... polymer electrolyte secondary battery , 

1 0, 1 Oa and 10b... spacer , 

21... unit battery , 

22... positive electrode , 
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23... negative electrode , 

24... solid polymer electrolyte layer , 

[Figure 1] 
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[Figure 2] 
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[Figure 4] 
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[Figure 3] 
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[Figure 5] 




ISTA's Paterra{tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.29 



JP 97199175A Machine Translation 



[07] 



[Figure 7] 
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[Figxire 6] 
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[Figure 8] 
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[Figure 9] 
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